Pulmonary delivery of tobramycin-loaded nanostructured lipid carriers for Pseudomonas aeruginosa infections associated with cystic fibrosis.
Among the pathogens that affect cystic fibrosis (CF) patients, Pseudomonas aeruginosa is the most prevalent. As a way to fight against this infection, nanotechnology has emerged over the last decades as a promising alternative to overcome resistance to antibiotics in infectious diseases. The goal of this work was to elaborate and characterize lipid nanoparticles for pulmonary delivery of tobramycin. Tobramycin-loaded nanostructured lipid carriers (Tb-NLCs) were prepared by hot melt homogenization technique. In addition, nanoparticles labeled with infrared dye (IR-NLCs) were used to investigate their in vivo performance after pulmonary administration. Tb-NLCs displayed a mean diameter size around 250 nm, high drug encapsulation (93%) and sustained release profile. Tb-NLCs showed to be active against clinically isolated P. aeruginosa. Moreover, Tb-NLCs did not decrease cell viability and were able to overcome an artificial mucus barrier in the presence of mucolytics agents. During the in vivo assay, IR-NLCs were administered to several mice by the intratracheal route using a Penn Century device. Next, the biodistribution of the nanoparticles was analyzed at different time points showing a wide nanosystem distribution in the lungs. Altogether, tobramycin-loaded NLCs seem to us an encouraging alternative to the currently available CF therapies.